Effects of adenosine 3',5'-monophosphate, dibutyryl adenosine 3',5'-monophosphate, aminophylline, and imidazole on renal cellular calcium metabolism.
The effects of cAMP, dibutyryl cAMP (DBcAMP), aminophylline, and imidazole on total cell calcium, calcium transport, and distribution were studied in cultured kidney cells by kinetic analysis of 45Ca uptake and desaturation curves. Low concentrations of the cyclic nucleotides (10(-7) and 10(-5) M) increase the total cell calcium, all intracellular exchangeable pools, and calcium transport between all cellular compartments. Aminophylline (1 mM) has effects qualitatively similar to cAMP and DBcAMP, while imidazole has opposite effects. At concentrations of 15 and 40 mM, imidazole depresses the total cell calcium and the cellular exchangeable calcium. Compared to the effects of parathyroid hormone (PTH), the changes obtained with 10(-7) and 10(-5) M cAMP are relatively modest, but higher concentrations (10(-3) M) of both cAMP and DBcAMP produce stimulations as marked as with 15 ng/ml PTH. The most dramatic changes are seen in the mitochondrial calcium pool and in the mitochondrial calcium exchange, which increase between 20- and 40-fold. These experiments show that cAMP mimics the effect of PTH on kidney cells and support the theory that cAMP is the mediator of PTH action on renal cell calcium transport.